Lipase-catalyzed reactions at different surfaces.
Starting from gold chips, we have tailor-made three surfaces by the self-assembly monolayer technique: one entirely hydrophobic, one hydrophobic with dispersed carboxyl groups, and one hydrophilic, containing hydroxyl groups. Rhizomucor miehei lipase has been adsorbed to the hydrophobic and the hydrophilic surfaces and covalently bound to the surface containing carboxyl groups. The adsorption of two substrates-capric acid (decanoic acid) and monocaprin-on the lipase-covered surfaces was monitored by the surface plasmon resonance (SPR) technique. Biocatalysis was also performed in the SPR instrument by circulating a solution of the substrate, dissolved in an 85:15 water-glycerol mixture at a(w) = 0.81, through the instrument, thus exposing the capric acid or the monocaprin to the lipase-covered surfaces. The product composition was found to depend on the type of surface used. Lipase adsorbed at the hydrophilic surface favored hydrolysis, and capric acid was the main product formed when monocaprin was used as substrate. Lipase adsorbed at a hydrophobic surface and, in particular, lipase covalently bound to a hydrophobic surface favored condensation. More dicaprin than capric acid was formed in experiments with monocaprin as the substrate. Reactions performed outside the SPR instrument showed that small amounts of triglyceride were also formed under these conditions. We believe that this work constitutes the first example of the SPR instrument being used for in-situ biotransformation.